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4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 
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DETAILED ACTION 

1 . Applicants' amendment dated Marcli 14, 2008 is acl<nowledged. Amendment to 
claims 6, 18, and 20 is acknowledged. Claims 1-6, 13-18, and 20 are currently pending 
and examined on the merits. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1 -5 and 1 3-1 7 stand rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over the "Study of the NF3 plasma cleaning of reactors for amorphous 
silicon deposition", Bruno et al. in view of Yin et al. (US 6,379,575) and in further view of 
Xi et al. (US 5,926,743). 

Regarding claims 1, 13, 16, and 17, Bruno teaches a method of using NF3 
plasmas for the cleaning of reactors for amorphous silicon deposition from silane. 
Bruno discloses depositing one or more layers outwardly from an inner surface of a 
reactor chamber of a chemical vapor deposition system (forming an accumulation layer) 
at a thickness of 4pm ( establishing a specified thickness) (pg. 691, col.1, lines 14-17). 
Then, a plasma clean cycle is employed by introducing a NF3 cleaning/etching gas (pg. 
691, col. 1, lines 14-17). However, Bruno is silent in regard to repeating the processing 
steps and calculating/providing a notification of a pre-determined volume or the use of 
software. 
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Yin teaches a process for treating and conditioning an etching chamber whereby 
the substrate (e.g. semiconductor wafer) is transported into the etching chamber and 
the etching, transportation, and cleaning and conditioning steps are repeated (col. 3, 
lines 61-64). 

Xi discloses a method for removing particles and residues that build up inside a 
substrate processing system during a substrate processing operation. A system 
controller controls all of the activities of CVD machine. The system controller executes 
system control software (claims 16 and 17), which is a computer program stored in a 
computer readable medium such as a memory (col. 5, lines 56-60). The controller 
contains a subroutine for process gas control, which controls process gas composition 
and flow rates (and thus, capable of calculating the volume of cleaning gas used and 
providing notification of a predetermined volume) (col. 8, lines 13-14). Subsequently, 
after completion of the substrate processing operation, the substrate is removed from 
the processing chamber and a determination is made by the controller as to whether a 
clean step should be performed, which is analogous to providing a notification and 
scheduling a chamber maintenance (col. 10, lines 29-33). 

Therefore, it would be obvious to one skilled in the art at the time of the invention 
to adapt Bruno's cleaning method by incorporating Yin's process repetition until a 
predetermined volume is reached as regulated by Xi's system control software in order 
to maintain a clean reactor chamber with a minimal accumulation layer capable of 
coating semiconductor wafers with few impurities. 
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Regarding claims 2 and 3, Bruno teaches a method of using NF3 plasmas for the 
cleaning of reactors. A substrate (e.g. semiconductor wafer) is loaded/received into a 
load lock chamber and one or more layers is deposited on the received wafer. After 
approximately 6-8 deposition runs, the thickness of the accumulation layer is calculated 
at an approximate thickness of 4|jm (pg. 691 , col.1 , lines 4-1 7). 

Regarding claims 4-5, Bruno does not disclose a software system capable of 
establishing/measuring/calculating the volume of cleaning gas for chamber 
maintenance purposes. 

Xi discloses a method for removing particles and residues that build up inside a 
substrate processing system during a substrate processing operation. As per claims 4 
5, and 17, a system controller controls all of the activities of CVD machine. The system 
controller executes system control software, which is a computer program stored in a 
computer readable medium such as a memory (col. 5, lines 56-60). The controller 
contains a subroutine for process gas control, which controls process gas composition 
and flow rates (col. 8, lines 13-14). Therefore, it would be obvious to one skilled in the 
art at the time of the invention to utilize Xi's system control software in Bruno to 
establish/measure/calculate the volume of the cleaning gas used during one or more 
plasma clean cycles in order to effectively regulate the said plasma clean cycles. 

As per claims 14 and 15, Bruno further teaches a method of using NF3 plasmas 
for the cleaning of reactors. A substrate (e.g. semiconductor wafer) is loaded/received 
into a load lock chamber and one or more layers is deposited on the received wafer. 
After approximately 6-8 deposition runs, the thickness of the accumulation layer is 
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calculated at an approximate thickness of 4|jm (pg. 691 , col.1 , lines 4-1 7). However, 
Bruno does not teach the use of software. 

Xi discloses a method for removing particles and residues that build up inside a 
substrate processing system during a substrate processing operation. A system 
controller controls all of the activities of CVD machine. The system controller executes 
system control software, which is a computer program stored in a computer readable 
medium such as a memory (col. 5, lines 56-60). Therefore, it would be obvious to one 
skilled in the art at the time of the invention to automate Bruno's cleaning method with 
Xi's software in order to achieve a controlled and efficient cleaning process. 

4. Claims 6, 18, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the "Study of the NF3 plasma cleaning of reactors for amorphous silicon 
deposition", Bruno et al. in view of Yin et al. (US 6,379,575), Xi et al. (US 5,926,743), 
and further in view of Doering et al. (US 6,174,377B1). 

Bruno does not explicitly teach utilizing software. Regarding claims 6 and 18, the 
system controller of Xi executes system control software, which is a computer program 
stored in a computer readable medium such as a memory (col. 5, lines 56-60). After the 
completion of the substrate processing operation, the substrate is removed from the 
chamber and a determination is made by the controller as to whether a clean step 
should be performed. The clean step is performed after every n substrates are 
processed (col. 10, lines 29-34). Therefore, it would be obvious to one skilled in the art 
at the time of the invention to utilize Xi's controller system in Bruno to schedule a 



Application/Control Number: 10/623,757 Page 6 

Art Unit: 1792 

chamber maintenance after tlie plasma gas has reached a predetermined volume in 
order to maintain a clean reactor chamber having a minimal accumulation layer and 
capable of coating semiconductor wafers with fewer impurities. Bruno/Xi however, do 
not teach replacing a part of the reaction chamber. 

Doering teaches a processing chamber for performing chemical vapor 
deposition. Specifically, Doering discloses that it is obvious to remove and replace 
chamber parts during planned downtime and routine maintenance/cleanings (col. 21, 
lines 46-56). Exchanging chamber parts is advantageous in order to adapt to new and 
different processing conditions (col. 22, lines 22-26). Therefore, it would be obvious to 
one skilled in the art at the time of the invention to incorporate Doering's chamber part 
replacement step in Bruno/Xi's method in order to adapt the chamber for new and 
different processing conditions. 

As per claim 20, Bruno teaches a method of using NF3 plasmas for the cleaning 
of reactors for amorphous silicon deposition from silane. Bruno discloses depositing 
one or more layers outwardly from an inner surface of a reactor chamber of a chemical 
vapor deposition system (forming an accumulation layer) at a thickness of 4pm 
(establishing a specified thickness) (pg. 691, col.1, lines 14-17). Then, a plasma clean 
cycle is employed by introducing a NF3 cleaning/etching gas (pg. 691, col. 1, lines 14- 
1 7). However, Bruno is silent in regard to repeating the processing steps and 
calculating/providing a notification of a pre-determined volume or the use of software. 

Yin teaches a process for treating and conditioning an etching chamber whereby 
the substrate (e.g. semiconductor wafer) is transported into the etching chamber and 
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the etching, transportation, and cleaning and conditioning steps are repeated (col. 3, 
lines 61-64). 

Xi discloses a method for removing particles and residues that build up inside a 
substrate processing system during a substrate processing operation. A system 
controller controls all of the activities of CVD machine. The system controller executes 
system control software, which is a computer program stored in a computer readable 
medium such as a memory (col. 5, lines 56-60). The controller contains a subroutine for 
process gas control, which controls process gas composition and flow rates (and thus, 
is necessarily capable of calculating the volume of cleaning gas used and providing 
notification of a predetermined volume) (col. 8, lines 13-14). Subsequently, after 
completion of the substrate processing operation, the substrate is removed from the 
processing chamber and a determination is made by the controller as to whether a 
clean step should be performed, which is analogous to providing a notification and 
scheduling a chamber maintenance (col. 10, lines 29-33). 

Therefore, it would be obvious to one skilled in the art at the time of the invention 
to adapt Bruno's cleaning method by incorporating Yin's process repetition until a 
predetermined volume is reached as regulated by Xi's system control software in order 
to maintain a clean reactor chamber with a minimal accumulation layer capable of 
coating semiconductor wafers with few impurities. BrunoA'in/Xi, however, do not teach 
replacing a part of the reaction chamber. 

Doering teaches a processing chamber for performing chemical vapor 
deposition. Specifically, Doering discloses that it is obvious to remove and replace 
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chamber parts during planned downtime and routine maintenance/cleanings (col. 21, 
lines 46-56). Exchanging chamber parts is advantageous in order to adapt to new and 
different processing conditions (col. 22, lines 22-26). Therefore, it would be obvious to 
one skilled in the art at the time of the invention to incorporate Doering's chamber part 
replacement step in BrunoA'in/Xi's method in order to adapt the chamber for new and 
different processing conditions. 



Response to Arguments 

5. Applicant's arguments filed March 14, 2008 have been fully considered but they 
are not persuasive. 

6. Applicant argues that Xi fails to teach or suggest calculating the volume of the 
cleaning gas used or providing a notification that the volume of the cleaning gas used 
during the one or more plasma clean cycles has reaches the predetermined volume. 
However, Xi teaches that the cleaning of the chamber is executed by the controller. A 
user enters a process set number and process chamber number into a process selector 
subroutine. The process conditions, such as flow rates, are provided to the user in the 
form of a receipt, and thus, is necessarily capable of calculating the cleaning gas used. 
Furthermore, the sequencer subroutine can be designed to take into consideration the 
present condition of the process chamber (col. 7, lines 21-29). The process gas 
subroutine has a program code for controlling the process gas composition and flow 
rates. Typically, the process gas control subroutine operates by opening the gas supply 
lines, and repeatedly reading the necessary mass flow controllers, comparing the 
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readings to tlie desired flow rates received from the chamber manager subroutine, and 
adjusting the flow rates of the gas supply lines as necessary. Furthermore, the process 
gas control subroutine includes steps for monitoring the gas flow rates for unsafe 
conditions and may activate the safety shut off valves when unsafe conditions are 
detected (e.g. providing a notification once the flow rate/volume has reached a 
predetermined volume) (col. 8, lines 1 3-31 ). Therefore, Xi's process gas control 
subroutine can inherently calculate the volume of cleaning gas used. 

The rejection of claims 6, 18 and 20 is based on new grounds of rejection 
necessitated by applicants' amendment. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
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examiner sliould be directed to Francis P. Smith whose telephone number is (571) 270- 
3717. The examiner can normally be reached on Monday through Thursday 7:00 AM- 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mikhail Kornakov can be reached on (571) 272-1303. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

FPS 

/Michael Kornakov/ 

Supervisory Patent Examiner, Art Unit 1792 



